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Abstract

The aim of this research is to study the effects of alloying elements and cold working on
crevice corrosion of Stainless Steels (SS). Austenitic and ferritic SS were used to study on the
effect of alloying elements (Ni and Mo). For effect of cold working, the experiments were tested
with 0, 10, 20, 30 and 70 % deformation of Low Ni austenitic SS. Both studies were tested in
2 M NaCl, 50°C and 24 hours by using open circuit potential measurement technique.

The results of the effect alloying elements of SS showed that the crevice current
increased with reducing Ni and Mo contents, which corresponded to an ennoblement of the
corrosion potential.

The experiments of the effect of cold working presented that the crevice current
increased by 0% to 30% deformation of SS, and it decreased with the percentage of deformation
increased from 30% to 70% deformation of SS. The results showed that the current density was
not significantly increased with o' martensite in SS. The effect of dislocation was seemed to be
the stimulator of crevice corrosion.

(Total 71 pages)

Keywords : Austenitic and ferritic stainless steels, Cold working, Crevice corrosion,

Open circuit measurement
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AISI 430 0.16 15.00 0.39 18.44
AISI 444 0.11 10.00 0.39 5.57
Al 1.00 82.00 9.70 5.10
B1 1.20 2.00 9.00 3.20
A2 4.00 31.00 7.20 8.72
B2 4.10 5.00 7.10 5.74
AISI 304 8.67 10.00 1.42 2.88

* . Souier, T. (2003)
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Al 1.00 82.00 5.09 4.64 1.24x10" 31.00
A2 4.00 31.00 3.86 2.36 0.63x10" 20.70
Bl 1.20 2.00 8.72 2.64 0.70x10" 10.30
B2 4.10 5.00 5.74 2.20 0.59x10" 13.00
AIST 304 8.67 10.00 2.90 0.08 0.03x10" 1.00

* . Souier, T. (2003)
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13 ariiy % wt) % wt) N3OU (mV/SCE) | nioudofiui
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Al 1.00 - 371 1.30

Bl 1.20 - -365 1.23

A2 4.00 - -326 0.24

B2 4.10 - -343 0.43

AISI 304 8.67 0.21 -280 0.15

AISI 430 0.16 0.03 -418 2.49

AISI 444 0.11 2.07 -360 1.16

* . Souier, T. (2003)
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No. Sample I measured 1+Swe/Sce I crevice corroded j anodic Perimeter Q anodic Weight Volume Depth Real area jreal
experiment (nA) (nA) (mmz) (uA/cmz) (mm) (C) (g) (mm3) (um) (mmz) (mA/cmz)
1 Al 26.00 1.68 43.67 6.84 638.32 21.50 5.61 0.00164 0.21 30.44 7.50 8.52
2 Al 39.00 1.68 65.50 3.35 1957.60 26.79 3.66 0.00107 0.14 40.60 443 44.16
1 B1 32.00 1.68 53.74 4.37 1229.85 13.25 4.44 0.00130 0.16 37.74 4.87 25.25
2 B1 23.40 1.68 39.30 3.34 1176.67 16.15 4.41 0.00129 0.16 49.04 4.13 28.48
1 A2 15.70 1.68 26.37 8.56 308.04 19.18 1.51 0.00044 0.06 6.55 8.69 3.55
2 A2 9.55 1.68 16.04 8.88 180.62 18.82 3.21 0.00094 0.12 13.43 9.13 1.98
1 B2 20.80 1.68 34.93 7.54 463.32 10.38 2.75 0.00080 0.10 13.53 7.68 6.03
2 B2 9.05 1.68 15.20 3.93 386.76 15.74 1.66 0.00048 0.06 15.67 4.18 9.26
¥ v
*j real 9 NITUAMINANTOUADNUN JA1NMTUTTINBNUN11UN13 3 TR 1170 Real area
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No. experiment Sample Potential I measured 1+Swe/Sce I crevice corroded area j anodic
(mV) (A) (uA) (mm’) (nA/em’)

1 AISI 430, 50°C -408 75 1.68 125.96 6.12 2058.23

2 AISI 430, 50°C -428 80 1.68 134.36 4.03 3334.03

1 AIST 430, 60°C -432 166 1.68 278.80 18.44 1511.93

2 AIST 430, 60°C -415 111 1.68 186.43 5.00 3728.53

1 AISI 444, 50°C -376 58 1.68 97.41 5.57 1748.87

2 AISI 444, 50°C -360 26 1.68 43.67 6.75 646.93
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No. Deformation I measured 1+Swe/Sce I crevice Corroded j anodic Perimeter Q anodic Weight volume | depth (um) Real area jreal
experiment (%) (pA) (nA) (mm”) (nA/em’) (mm) (C) (2) (mm’) (mm’) (mA/em’)
1 0 28 1.68 47.03 5.62 836.77 26.63 4.12 0.00120 0.153 27.18 6.34 0.74
2 0 25 1.68 41.99 5.60 749.78 26.00 3.51 0.00103 0.130 23.26 6.20 0.68
1 10 18 1.68 30.23 5.26 574.74 25.30 3.42 0.00100 0.127 24.13 5.87 0.51
2 10 12 1.68 20.15 5.41 372.54 24.77 3.07 0.00090 0.114 21.05 5.93 0.34
3 10 21 1.68 35.27 3.43 1028.28 18.24 3.98 0.00116 0.148 43.03 421 0.84
1 20 22 1.68 36.95 2.16 1710.62 14.79 3.51 0.00102 0.130 60.26 3.05 1.21
2 20 21 1.68 35.27 3.29 1072.03 15.45 3.56 0.00104 0.132 40.21 391 0.90
1 30 28 1.68 47.03 1.25 3762.12 6.04 4.17 0.00122 0.155 123.77 2.00 2.35
2 30 26 1.68 43.67 1.33 3283.27 13.65 3.83 0.00112 0.142 106.75 2.79 1.57
1 70 34 1.68 57.10 5.06 1128.53 28.32 5.82 0.00170 0.216 42.69 6.27 0.91
2 70 24.4 1.68 40.98 1.80 2276.68 11.29 3.97 0.00116 0.147 81.89 2.72 1.50
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